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Cemented slurry is a mixture of fine materials, cement and water. Fine materials 
that used in this research are silica flour. Cemented slurry has been widely used in 
industrial application which the main application is the mine backfill. Previous study only 
shows the data collection on the materials itself which is lack in information on the 
behaviour of total stress to the materials due to the temperature increase. Scaled down 
replication model is designed to test the behaviour of the proposed material whereby the 
temperature acts as a controlling factor. This research is to investigate the effect of 
temperature increase during the deposition of cement slurry within narrow walls. The 
effect of temperature rise in cemented slurry during the cementation, which expands the 
cemented slurry volume that involves the exothermic reaction between cement and water. 
The constraint condition in the narrow walls causing the cemented slurry unable to 
expand thus causes the total stress to increase. By developing new laboratory model 
which is the narrow walls model, total stress of cemented slurry is observed throughout 
the curing process during deposition test with variation of temperature range. The 
expected outcome from this research, the total stress of the deposition material will 
increase due to the high temperature. Laboratory model is designed and fabricated to 












Pes simen adalah dihasilkan daripada bahan halus, simen dan air. Bahan halus 
yang digunakan dalam kajian ini adalah tepung silica yang diperolehi secara komersial. 
Pes simen sering digunakan dalam bidang industry perlombongan. Hasil daripada kajian 
yang lalu, informasi berkaitan kesan tekanan disebabkan peningkatan suhu kurang dikaji 
oleh para penyelidik. Kajian yang dijalankan semasa projek tahu akhir ini ini adalah 
untuk mengenal pasti kesan tekanan daripada peningkatan suhu kepada pemendapan pes 
simen. Replikasi model narrow walls direka bentuk untuk mengenalpasti kesan terhadap 
pemendapan pes simen jika peningkatan suhu dijadikan pembolehubah semasa 
melakukan kajian ini. Keadaan di dalam narrow walls yang sempit akan menyebabkan 
pemendapan pes simen tidak dapat mengembang dan akan menyebabkan jumlah tekanan 
kepada pemendapan pes simen meningkat. Penghasilan model makmal baharu yang 
dinamakan narrow walls digunakan untuk mengenalpasti kesan terhadap pes simen 
semasa ujian pemendapan dijalankan dengan menggunakan kadar peningkatan suhu yang 
berbeza. Hasil daripada kajian ini dijangka akan menyebabkan jumlah tekanan kepada 
pemendapan pes simen untuk meningkat jika peningkatan suhu semakin tinggi. Model 
makmal baharu direkabentuk berdasarkan ruang perlombongan untuk mengkaji tekanan 
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1.1 Background of  Research 
This research is to investigate the effect of the temperature increase in the total 
stress during the cemented slurry deposition and hydration in narrow wall based on the 
development of new laboratory model as shown in Figure 1.1. The temperature effect 
are determined to relate the quantitative relationship between temperature increase and 
the total stress. The application of stress distribution related to this study has been 
applied in mine backfilling, storage in silo and oil well application. 
. Cemented slurry is formed by mixing fine materials with water. This is one of 
the materials that have been studied for producing cemented backfill. In this study, 
cemented slurry deposition was determined whereby the deposition takes place in 
narrow opening with friction walls. The factors affecting cemented slurry based on total 
stress propagation during deposition within the narrow walls by investigating the effect 
of temperature increase and the effect of wall friction.  Silica flour is the main material 
used in producing cemented slurry in this research. However, this study is only 
concerned of the temperature increase and the effect of wall friction to determine the 
total stress propagation during the deposition of cemented slurry. 




Figure 1.1: Narrow wall model 
 
1.2   Problem Statement and research gap  
Stress distribution of deposition materials in narrow wall has been proposed by 
Janssen. However, the Janssen theory only develops for the effect of depth,   with the 
total stress propagation with constant temperature. It is further developed into model 
that is adapted in trenches, model with cohesion consideration, 3D approach, and a 3D 
cohesive model with the consideration of thermal as an influential parameter. The study 
of this research has lack of knowledge regarding on the behaviour of cemented slurry to 
behave in narrow wall condition.  Most of the previous research found is based on the 
material testing alone. For example, the properties of the cemented slurry in the 
geothermal well condition are different from the condition of the cemented slurry in the 
narrow walls. 
 
1.3  Hypothesis 
Based on the problems statements above, the hypothesis that will be investigated 
in this research: 
i. The effect of temperature rise in the cemented slurry during the 
cementation, which expands the cemented slurry volume that involves the 
exothermic reaction between cement and water. The constraint condition in 
the narrow walls prevents cemented slurry from expanding causing the total 




ii. Time dependent progressive shear failure along the interfacial surface 
between cemented slurry and walls, which counteracts the arching 
mechanism. Hence, the total stress can be delayed. Progressive failure can 
occur if the shear strains damage the cementation bond. The shear failure 
mobilizes the cemented slurry mass downward. 
 
1.4  Aim and objectives 
  The aim of this research is to create experimental approach to understand the 
behaviour of cemented slurry under different temperature. 
The objectives listed below are set to comply and achieve the aims of this 
research and scope of works in relation with this final year project title: 
i. To investigate the effect of temperature to total stress propagation with 
respect to time in depositing cemented slurry within a narrow friction walls. 
ii. To establish empirical mathematical formulation on the temperature effect 
to the total stress propagation. 
 
1.5  Scope of study 
 The focus of this study is to conduct the experiments on the basic properties test 
of silica and deposition test of the uncemented slurry and cemented slurry. Deposition 
test is the main test that is conducted in this research study. Scope of this study has limit 
to one mix proportion which is to be determined at later stage. 
 
1.6 Project significance 
 Cemented slurry is a heterogeneous material used to fill up stope generated 
during ore recovery. This technique is known as cemented paste backfill. Various heat 
sources during the deposition are the cause of expansion in cemented slurry and results 
in additional pressure on the structure and rock mass. Laboratory scale replication on 
mining stope is design and fabricated. 




1.7  Thesis outline 
  In this thesis there are five main chapters. 
Chapter 1: Introduction 
    Briefly explain the background of the study, scope of works and aims and 
objectives. 
Chapter 2: Literature review 
       Literature review in recent research findings and historical development towards 
the current study. 
Chapter 3: Methodology 
In this chapter, development of laboratory apparatus and test plan are briefly 
discussed on the total stress propagation, narrow wall friction and temperature 
increases. The procedures involve determining the basic properties of silica which is in 
accordance to American Standard Testing Method (ASTM) and deposition test to 
conduct the investigation on the uncemented slurry and cemented slurry. 
Chapter 4: Results and discussions 
 The results and discussions from the basic properties test of silica and deposition 
test of uncemented slurry and cemented slurry. 
 Chapter 5: Conclusion and recommendations 
The last chapter will conclude the investigation and analysis of the slurry 
deposition subjected to temperature increase. Recommendations are also included for 










1.8   Work programme  
 Work programme of this study is to show the flow of the project work 
throughout the research study. 
  
 
Figure 1.2: Work programme for Final Year Project  
 
 
 
 
 
 
 
 
